The performance of SIMS for molecular analysis has been notably enhanced with large cluster projectiles, e.g. C 60 , Au 400 . However for imaging, the use of a C 60 beam is constrained by limitations in source brightness. In the case of massive clusters, e.g. Au 400 , from liquid metal ion sources, their energy and angular emission are incompatible with tight focusing. We present new observations for localizing surface molecules from impacts of C 60 or Au 400 .
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The localization, via electron emission microscopy (EEM), has been combined with the detection of secondary ions, SIs, and of photons emitted by a single cluster impact.
Figure. Pegase 120qkV Platform (Au-LMIS) coupled to the analysis chamber. Top) and bottom) left electron images as seen in the EEM phosphor screen.
Experimental results show that the impact of an energetic C 60 or Au 400 projectile on a surface target induces a strong electronic excitation of the impacted volume (10 3 nm
3
) and ionized ejecta. At the single impact level, photon, electron and secondary ion co-emission is observed, where their abundances are proportional to the projectile energy. Time-resolved photon spectra for a series of targets show that photon emission can be described by a narrow Gaussian distribution (few ns width), and is characteristic of the impacted area. [1] Multiple electron emissions are observed from a single impact, which enables the determination of the xy coordinate of the impact site. [2, 3] For example, the analysis of individual C 60 keV impacts on a CsI surface has shown the stochastic nature of the co-emission of photons, electrons and secondary ions from a nanometric size emission volume. [4] Inspection of the photon and electron emissions shows that the emission profiles are correlated with the target structure/composition at the nanometer level, with the particularity that co-emitted photons, electrons and secondary ion pairs can be used as indicators of the surface content and homogeneity.
The unique feature of positional mass spectrometry is the ability to identify ions coemitted from a single projectile impact. This information is spatially resolved in the size of the area of co-emission. Its localization via the concurrent emission of electrons depends on their kinetic and angular distributions and on the performance of the electron optics and signal detection and processing scheme. With the increase of the cluster projectile mass and energy an increase in the number of photons, electrons and secondary ions is observed.
